Brain diffusion abnormalities in children with fetal alcohol spectrum disorder.
Children with fetal alcohol spectrum disorder (FASD) have a variety of cognitive, behavioral, and neurological impairments, including structural brain damage. Despite the importance of white matter connections for proper brain function, little is known about how these connections, and the deep gray matter structures that act as relay stations, are affected in children with FASD. The purpose of this study was to use diffusion tensor imaging, an advanced magnetic resonance imaging technique, to examine microstructural differences of white and deep gray matter in children with FASD. Subjects were 24 children aged 5-13 years previously diagnosed with FASD and 95 healthy children over the same age range. Diffusion tractography was used to delineate 10 major white matter tracts in each individual, and region-of-interest analysis was used to assess 4 deep gray matter structures. Fractional anisotropy, an indicator of white matter integrity, and mean diffusivity, a measure of the average water diffusion, were assessed in all 14 brain structures. Diffusion tensor imaging revealed significant differences of diffusion parameters in several areas of the brain, including the genu and splenium of the corpus callosum, cingulum, corticospinal tracts, inferior fronto-occipital fasciculus, inferior and superior longitudinal fasciculi, globus pallidus, putamen, and thalamus. Reduced white and gray matter volumes, as well as total brain volume, were observed in the FASD group. These results demonstrate diffusion abnormalities in FASD beyond the corpus callosum and suggest that several specific white matter regions, particularly commissural and temporal connections, and deep gray matter areas of the brain are sensitive to prenatal alcohol exposure.